The detection rates of whole-body combined [
with similar performance. 
| Data acquisition and analysis
The imaging procedures are described in the Supporting Information.
PET and CT images were reviewed by two experienced nuclear medicine physicians and one radiologist to detect FLs and/or diffuse bone marrow involvement. The greatest diameter of every osteolytic FL detected on CT images was measured, and the relationship between the detection rate of PET FLs and the size of osteolytic lesions was investigated. The MR, CT, and XR images were analyzed by four radiologists blinded to each other and to PET/CT results. The diameter of every FL was recorded.
| Definitions
In the current study, an FL is defined as a lesion observed on one of the imaging techniques (cf Table 1 was also classified as diffuse. Regarding MRI, a diffuse pattern was diagnosed when no areas of normal marrow were seen. Marrow involvement was characterized as focal when only focal areas of abnormal marrow were seen. The pattern of bone involvement was described by each technique for every patient according to definitions given in Table 1 . Degenerative bone lesions that showed tracer uptake were not considered as PET-positive MM lesions.
Detection of extramedullary lesions was also considered. The FLs were classified according to their location: pelvis, skull, limbs, spine, ribs, and one location including the sternum, scapula, and clavicles. Table 2 .
| Comparison of detection rates
The median delay between scans was 7 days (range: 0-36 d).
At diagnosis, overall, 296 FLs were detected. Per patient, one to three FLs (n = 3), four to 10 FLs (n = 4), or more than 10 FLs (n = 6)
were detected (Table S1 ). The pattern of bone marrow involvement was focal (n = 7/13; 54%) or combined diffuse and focal (n = 6/13; 46%). At relapse, overall, 234 FLs were detected. Per patient, one to three FLs (n = 1), four to 10 FLs (n = 2), or more than 10 FLs (n = 9)
were detected; one patient with relapsed MM did not present any FL (Table S2) . No extramedullary disease was detected by any of the imaging techniques.
| Detection rates on a per-lesion basis
In patients with newly diagnosed MM, 84% of FLs were detected with Diffuse and salt-and-pepper patterns were described by MRI, in patients with newly diagnosed MM (n = 3 and n = 2, respectively) and in patients with relapsed MM (n = 6 and n = 3, respectively).
The majority of FLs detected with MRI showed abnormal diffusion (94.5% at diagnosis and 90% at relapse).
When radiologists had access to the PET and CT acquisitions, they detect more osteolytic FLs compared with the analysis of CT results alone. This was observed at diagnosis (P < 0.0001) and at relapse (P = 0.0009), reflecting the synergy resulting from the combination of PET and CT.
| Detection rates according to the location of FLs
Both at diagnosis and at relapse, the detection rate of WBXR was significantly lower compared with those of the other techniques At relapse, the global detection rate of PET/CT was 97% and thus similar to CT and significantly higher than that of MRI (n = 200; 85%; P < 0.0001). PET/CT identified more lesions in the spine, limbs, and shoulder region, while MRI identified more lesions in the pelvis and in the ribs ( Figure 3B ). As expected, the detection rate of WBXR was significantly lower than those of all other techniques in both populations (P < 0.0001) as illustrated in Figure 4 where WBXR did not detect a large pelvic lesion.
| Comparison of detection rates
At diagnosis, the detection rate of MM lesions, taking the diffuse pattern on CT or MRI (n = 296 FLs; 100%) into account, was significantly different (P ≤ 0.0047) between techniques ( Figure 3A ): XR (n = 92; 31%) < PET (n = 160; 54%) < CT (n = 214; 72%) < MRI (n = 257, 87%) < PET/CT (n = 277; 94%). At relapse (Figure 3B ), the detection rate of PET/CT (n = 226; 97%) was similar to CT (n = 228; 97%; P = 0.16) and significantly higher than that of MRI (n = 200; 85%; P < 0.0001). The detection rate of MRI was significantly higher than that of PET (n = 102; 44%; P < 0.0001). We also compared techniques without taking the diffuse pattern into account. In that case, the detection rate of PET/CT was significantly higher than those of MRI (P ≤ 0.0006), CT (P < 0.0001), and PET (P < 0.0001), in patients with both newly diagnosed and relapsed MM (Figure 3 ).
| Comparison of newly diagnosed MM and relapsed MM
The number of FLs per patient did not differ in the two populations.
The proportion of osteolytic FLs detected with PET/CT and showing Table 3 ).
| Clinical implication
On a per-patient basis, the detection rates of PET/CT and MRI were similar both at diagnosis (92%) and at relapse (85%). However, PET/CT did not show any abnormality in one newly diagnosed patient for whom MRI showed a single lesion in a thoracic vertebra ( Figure   S3 ). PET/CT was negative in two relapsing patients for whom MRI 24 The effective The FLs' detection rate of whole-body X-rays was significantly lower than those of all other techniques (*P < 0.0001). The detection rates of MRI and PET and PET and CT were comparable (P = 0.23 and P = 0.17, respectively). B, In relapsing multiple myeloma (MM), the overall number of FLs was 234. The detection rates of MRI and PET, MRI and CT, and PET and CT were comparable (P = 0.72, P = 0.67, and P = 0.92, respectively), while the detection rate of whole-body X-rays was significantly lower (*P < 0.0001). CT, computed tomography; MRI, magnetic resonance imaging; PET, positron emission tomography; XR, X-ray A limitation of the combined injection of tracers is that the information on bone formation given by [ According to the IMWG, an MRI of the spine and pelvis can be used in cases where WBMRI is not available. 29 However, in our population, the prevalence of FLs located out of the field of view of an MRI limited to the spine and pelvis was high: 39% and 50% of the lesions would have been missed at diagnosis or at relapse, respectively. Therefore, MRI restricted to the spine and pelvis may not be sufficient in patients with MM and particularly so in relapsed patients (as illustrated in Figure 5 ). were not detected in newly diagnosed patients, while they were detected in four patients at relapse (radius: n = 1 patient; fibula: n = 3 patients), suggesting that WB acquisition from vertex to toes could be considered in relapsing MM. 
| Exposure to ionizing radiation

